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Background: Urinary catheter placement is a common treatment choice for incontinent people. In Taiwan,
urinary catheterization is a common care need for people receiving home care services, but the
appropriateness of long-term urinary catheterization in this setting deserves extensive evaluation.
Purpose: The main purpose of this study is to evaluate the potential of removing long-term placed urinary
catheters among home-care recipients.
Methods: Home care recipients with long-term urinary catheterization of a tertiary medical centre in Tai-
chungwere invited for study. Forallparticipants, urinarycatheterswere removed for4hoursbefore replacing
a new catheter. Residual volume was measured to determine the ability of removing urinary catheters.
Results: In total, 43 home care recipients (mean age: 80.3  10.2 years, 37.2% men) participated in this
study, and most of them were physically dependent [Eastern Cooperative Oncology Group (ECOG) Grade
3 for 48.8% and Grade 4 for 51.2%] and 69.8% were long-term catheterized. After removing urinary
catheters, no self-voiding was observed and the mean residual-urine volume was 162.5  9.6 cc during
4-hour observation. The mean residual-urine volume of the more dependent participants (ECOG Level 4)
was signiﬁcantly higher than the less dependent recipients (ECOG Level 3) (166.3  12.5 vs.157.5  8.1 cc,
p ¼ 0.004). Comparing recipients with residual urine volume higher and lower than 160 cc, we found
that recipients with higher residual-urine volume were more likely to be people with diabetes (72.7% vs.
19.0%, p ¼ 0.001) and higher dependence (ECOG Grade 4) (72.7% vs. 28.6%, p ¼ 0.01).
Conclusion: In conclusion, none of the long-term urinary catheterized home care recipients in this study
demonstrated the ability of self-voiding, and those who had a residual-urine volume more than 160 cc
were more likely to be people with diabetes and physical dependence. Further prospective interventional
study is needed to evaluate the possibility of removing long-term urinary catheters among home care
recipients in Taiwan.
Copyright  2011, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
Open access under CC BY-NC-ND license.LLC.1. Introduction
Taiwan has become the World Health Organization deﬁned
“aging society” in 1993, i.e., the percentage of people aged more
than 65 years exceeds 7% of total population; and has reached 10%
at the end of 2006.1 It is estimated that Taiwanwill become an aged
society, i.e., the elderly population exceeds 14% of total population,
in 2017, which makes Taiwan the fastest aging country in theicine, Hungkuang University,
linical Gerontology & Geriatrics. Pworld.2,3 Population aging poses various challenges to the society,
from health care to social care.4 It is generally agreed that devel-
oping the policy of care for older adults should be based on the
principles of “aging in place”, which indicates a community-based
care strategy. In 2005, a national survey in Taiwan disclosed that
approximately 60% of senior citizens clearly expressed their pref-
erence of living with their children,5 which enhances the devel-
opment of a community-based policy for the care of elder people.
Along with advancing age, elder people may experience
progressive functional decline as well as the occurrence of multiple
chronic conditions. Usually, long-term care service is indicated
when people fail to recover fully from various acute or chronicublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
Table 1
Demographic characteristics of 43 home care recipients by a tertiary medical center
in middle Taiwan
Characteristics Mean  standard deviation or n (%)
Demographic characteristics of caretakers
Age (yr) 80.3  10.2
Gender (male) 16 (37.2)
Long-term urinary catheter indwelling 30 (69.8)
Nasogastric feeding tube use 24 (55.8)
Tracheostomy tube use 7 (16.3)
ECOG PS Level 4 22 (51.2)




Diabetes mellitus 20 (46.5)
Renal disease 10 (23.3)
Cardiovascular diseases 9 (20.9)
Benign prostate hyperplasia 7 (16.3)
Liver diseases 3 (7.0)
Demographic characteristics of caregivers







Live with caregivers 42 (97.7)
Renal function impairment (Cr > 1.4) 7 (16.3)
Use diuretics 10 (23.3)
Cr ¼ creatinine; ECOG PS ¼ Eastern Cooperative Oncology Group Scale of Perfor-
mance Status.
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services model provided by health-care sector is probably the most
common model of care for recipients with long-term care needs,
e.g., feeding tube change, wound care, and urinary catheterization,
and so forth.6 Compared with other service models, home care
services provide a number of advantages, including a lower
economic burden, mitigating caregivers’ time and effort, main-
taining family’s wholeness, fulﬁlling caretakers’ emotional needs,
preventing incomplete treatment that results in hospital re-
admissions, improving the hospital bed turnover rate, and facili-
tating patient care at home.7 Home care services in Taiwan were
reimbursed by the National Health Insurance since 1995, and were
limited to people with disability, with skilled nursing care needs.8
Home care recipients conﬁned to bed or chair for more than 50%
of time during their awaking hours in the day, and the main
services consist change of feeding tube, tracheostomy tube, and
urinary catheter.9 Among the services, urinary catheterization is
a common service,10,11 that accounts for 40% of all home care
recipients in Taiwan.9 The indications for urinary catheterization
are clear, but the timing of removing indwelled urinary catheters is
relatively unclear, especially in long-term care settings.12 A
previous study has disclosed a high probability of removing
chronically placed urinary catheters among residents of long-term
care facilities,12 little is known regarding this phenomenon among
home care recipients. The main purpose of this study was to eval-
uate the possibilities of removing chronically indwelled urinary
catheters among home care recipients in Taiwan.
2. Methods
2.1. Participants
From August 2009 to January 2010, all participants aged more
than 65 years under the home care services of a tertiary medical
center in middle Taiwan were invited for study. Participants would
be enrolled if their families consented to participate in this study.
Demographic proﬁles, functional status, past medical history,
diuretics use, and renal function of each participant were obtained,
and long-term urinary catheter placement was deﬁned as the
duration of urinary catheterization for more than 6 months.13 The
inclusion criteria according to the reimbursement of National
Health Insurance are as follows: (1) participants maintain limited
abilities of self-care ability, i.e., more than 50% of their daily activ-
ities were conﬁned to bed or chair during awaking hours; (2) in
needs of medical or skilled nursing care; (3) chronic conditions that
require long-term nursing care, or (4) in need of post-acute nursing
care after hospital discharge. Participants with following conditions
would be excluded for study: (1) capable of voiding voluntarily; (2)
supra-pubic urinary catheters indwelling; (3) having signs or
symptoms of systemic or local infections; and (4) refuse to partic-
ipate in the study.
2.2. Functional status
For all participants, the functional status was determined by the
Eastern Cooperative Oncology Group Scale of Performance Status
(ECOG PS), which is used to evaluate the ability of self-care.14 The
ECOG PS ranges from 0 to 4, and participants with their functional
status at ECOGLevel 3 or Level 4was eligible forhomecare services8:
(1) Level 0: Fully active, able to carry on all the daily activities
without limitations
(2) Level 1: Limited in physically strenuous activities but ambula-
tory, and able to carry out work of a light or sedentary nature,
like housework or ofﬁce work(3) Level 2: Ambulatory and capable of all self-care, but unable to
carry out any work activities. Up and about more than 50% of
awaking hours;
(4) Level 3: Capable of only limited self-care, conﬁned to bed or
chair for 50% or more of awaking hours
(5) Level 4: Completely disabled. Unable to carry on any self-care
and is totally conﬁned to bed or chair.
2.3. Measuring residual urine volume
The residual urine volume was measured when home care
nurses re-indwell the urinary catheter 4 hours after removal of the
previously indwelled urinary catheters. Self-voiding was deﬁned
because the participants clearly showed urine stain on the diaper
during the 4-hour observation. Residual urine volume was
measured when the urinary catheters were re-indwelled.
2.4. Statistical analysis
Continuous variables were expressed by mean  standard
deviation and the categorical data were expressed in percentages.
Comparisons between continuous variables were done by Student
t-test or Mann-Whitney U test when appropriate; and comparisons
of categorical data were done by Chi-square test or Fisher’s Exact
test when appropriate. The statistical analysis was performed by
the commercial software (SPSS 10.0, IL, USA). A p value <0.05 was
considered statistically signiﬁcant.
3. Results
In total, 91 home care recipients were evaluated for the study, of
which 61 participants (69.8%) were indwelled with urinary cathe-
ters and 10 of them were excluded because of the placement of
supra-pubic catheters. All 51 eligible participants were invited for
Table 3
Comparisons between home care recipients with high (160 cc) and low (<160 cc)
residual urine volume
Factors Residual urine
volume < 160 mL
(n ¼ 21)
Residual urine
volume  160 mL
(n ¼ 22)
p
Age of caretakers 80.0, 17.5 83.5, 11.5 0.551
Age of caregivers 53.0, 15.0 55.5, 11.8 0.105
Gender (male) 5 (23.8) 11 (50.0) 0.144
Long-term urinary catheter
indwelling
16 (76.2) 14 (63.6) 0.573
Nasogastric tube indwelling 10 (47.6) 14 (63.6) 0.453
Tracheostomy 2 (9.5) 5 (22.7) 0.412
Physical function
ECOG PS Level 3 15 (71.4) 6 (27.3) 0.010
ECOG PS Level 4 6 (28.6) 16 (72.7)
Comorbidity
Hypertension 15 (71.4) 16 (72.7) 1.000
Stroke 9 (42.9) 12 (54.5) 0.645
Diabetes mellitus 4 (19.0) 16 (72.7) 0.001
Renal diseases 6 (28.6) 4 (18.2) 0.488
Cardiovascular diseases 4 (19.0) 5 (22.7) 1.000
Dementia 3 (14.3) 7 (31.8) 0.281
Benign prostate hyperplasia 2 (9.5) 5 (22.7) 0.412
Liver diseases 1 (4.8) 2 (9.1) 1.000
Caregivers characteristics
Gender (male) 9 (42.9) 10 (45.5) 1.000
Relationship with caretakers
Husband 3 (14.3) 1 (4.5) 0.189
Wife 2 (9.5) 7 (31.8)
Son 6 (28.6) 9 (40.9)
Daughter-in-law 5 (23.8) 2 (9.1)
Daughter 5 (23.8) 3 (13.6)
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37.2% men) participated according to the inclusion/exclusion
criteria. Among them, 48.8% were in ECOG PS Level 3 and the
remaining 51.2% were in Level 4. Table 1 showed the demographic
characteristics and comorbid conditions of all participants, as well
as the characteristics of main caregivers. For all participants, no
self-voiding was observed during the 4-hour observation period,
and the mean residual urine volume was 162.5  9.6 cc.
Comparisons between participants with different functional
status (ECOG PS Level 3 and Level 4) showed that more dependent
participants (ECOG PS Level 4) had a signiﬁcantly higher residual
urine volume than the less dependent participants (ECOG PS Level
3) (166.3  12.5 vs. 157.5  8.1 cc., p ¼ 0.004), and less dependent
participants (ECOG PS Level 3) had a signiﬁcantly higher percentage
to use diuretics than the more dependent participants (ECOG PS
Level 4) (38.1% vs. 9.1%, p ¼ 0.034). Nevertheless, no signiﬁcant
difference was obtained between the two groups regarding their
comorbidities, relationship with the caregiver, duration of the
urinary catheter indwelling, living arrangement or renal function
status (Table 2). Furthermore, by using the cutoff of residual-urine
volume of 160 mL, serial comparisons were done. Participants with
more residual urine volumes (>160 cc) were more likely to be
people with diabetes (72.7% vs. 19.0%, p ¼ 0.001) and be limited in
self-care ability (72.7% vs. 28.6%, p ¼ 0.01) (Table 3).
4. Discussion
The prevalence of long-term urinary catheterization among
nursing home residents was 7.5% in the United States,15 5.4% inTable 2
Comparisons of demographic proﬁles among participants with different functional
dependence (ECOG PS Level 3 vs. Level 4)
Factors ECOG PS Level 3
(n ¼ 21)
ECOG PS Level 4
(n ¼ 22)
p
Age of caretakers 83.0, 15.0 79.5,11.0 0.511
Age of caregivers 53.1, 17.5 56.8, 9.3 0.098
Gender (male) 8 (38.1) 8 (36.4) 1.000
Long-term catheter indwelling 14 (66.7) 16 (72.7) 0.920.
Nasogastric tube indwelling 9 (42.9) 15 (68.2) 0.172
Tracheostomy 2 (9.5) 5 (22.7) 0.412
Mean residual volume 157.5, 8.1 166.3, 12.5 0.004
Comorbidity
Hypertension 15 (71.4) 16 (72.7) 1.000
Stroke 9 (42.9) 12 (54.5) 0.645
Diabetes mellitus 7 (33.3) 13 (59.1) 0.165
Renal diseases 5 (23.8) 5 (22.7) 1.000
Cardiovascular diseases 5 (23.8) 4 (18.2) 0.721
Benign prostate hyperplasia 4 (19.0) 3 (13.6) 0.698
Dementia 5 (23.8) 5 (22.7) 1.000
Liver diseases 0 (0) 3 (13.6) 0.233
Relationship with caregivers
Husband 1 (4.8) 3 (13.6) 0.429
Wife 4 (19.0) 5 (22.7)
Son 6 (28.6) 9 (40.9)
Daughter-in-law 4 (19.0) 3 (13.6)
Daughter 6 (28.6) 2 (9.1)
Live with the main caregiver 20 (95.2) 22 (100.0) 0.488
Cr
Normal  1.4 16 (76.2) 20 (90.9) 0.240
Abnormal > 1.4 5 (23.8) 2 (9.1)
Use diuretics
No 13 (61.9) 20 (90.9) 0.034
Yes 8 (38.1) 2 (9.1)
Data are presented as n (%) or median, IQR.
Mann-Whitney U test & Chi-square test.
Cr ¼ creatinine; ECOG PS ¼ Eastern Cooperative Oncology Group Scale of Perfor-
mance Status; IQR ¼ interquartile range.
Live with caregivers 20 (95.2) 22 (100.0) 0.488
Cr
Normal  1.4 17 (81.0) 19 (86.4) 0.698
Abnormal > 1.4 4 (19.0) 3 (13.6)
Use diuretics
No 15 (71.4) 18 (81.8) 0.488
Yes 6 (28.6) 4 (18.2)
Data are presented in n (%) or median, IQR.
Mann-Whitney U test & Chi-square test.
Cr ¼ creatinine; ECOG PS ¼ Eastern Cooperative Oncology Group Scale of Perfor-
mance Status; IQR ¼ interquartile range.European countries,16 and 24.6% in Taiwan.13 However, many
urinary catheters among residents in long-term care facilities in
Taiwan were potentially removable.13 In Europe, the prevalence of
long-term urinary catheter use in elderly home care recipients
ranged from 0 to 23% in 11 different countries.16 In this study, the
prevalence of long-term urinary catheter use is signiﬁcantly higher
than European countries, and is higher than the previous report
from Taiwan.9 However, the study population was younger and
may be people with less disability6 than this study, which made
comparisons difﬁcult. Although the prevalence was higher than
other studies, none of these urinary catheters were considered
removable. Possible explanations to this phenomenonmay include:
(1) tertiary medical center tends to treat more complicated
patients, so the home care recipients may be complicated as well;
(2) the inclusion criteria of home care in the National Health
Insurance may differ from those in European countries; and (3) the
study participants were very dependent in physical function, and so
may the cognitive function, to maintain their continence.
In this study, no self-voiding was observed, and the residual
urine volume was associated with poorer functional status. More
participants were found to be diuretic users in the group with
higher functional status, and this does not change the result that
more residual urine volume was associated with poorer functional
status. It has been reported that patients with diabetes were more
C.-S. Lin et al. / Journal of Clinical Gerontology & Geriatrics 2 (2011) 105e108108prone to have bladder dysfunction, increased residual urine
volume, and urinary infections.17 In this study, participants with
more residual urine were more likely to be people with diabetes
and higher physical dependence, which was compatible with
previous observations. However, in this study, no attempt to
remove these catheters had been made because of the observa-
tional design, and no urinary catheter was considered removable.
Nevertheless, according to the study results, chances of these
participants to be removed from long-term urinary catheters are
little. Further prospective study is needed to evaluate the possi-
bilities of removing long-term urinary catheters in this setting.
Therewere several limitations in this study that should be stated.
First, this is a cross-sectional study design with a small study pop-
ulation, which may limit the generalizability of the study results.
However, home care recipients are relatively homogeneous in
Taiwan under the reimbursement criteria, so we believe that the
study results are of certain importance. Second, no laboratory test
was done to exclude the possibility of urinary tract infections
because urinary infections are common causes of urinary inconti-
nence. Among all study participants, those who had symptoms or
signs of urinary infections were excluded. Moreover, establishing
diagnosis in long-term care settings is often dependent on clinical
assessments instead of laboratory tests. Therefore, we believe that
the lack of laboratory testing in this study is compatible to the
present long-term care settings and may be applied to similar
environments. Third, this study lacks the information of feeding,
drinking, and sweating status of the participants that may inﬂuence
the urine formation of the participants. However, because of the
absence of self-voiding and a high residual urine volume in this
study, it is hardly possible for the participants to be removed from
urinary catheters. In conclusion, prevalence of long-term urinary
catheterization among home care recipients in Taiwan is high and
none of their catheters was considered removable. Further
prospective study is needed to evaluate the possibility of removing
long-term indwelled urinary catheters among home care recipients.Acknowledgments
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